Alpha-ketoglutarate treatment early in postnatal life improves bone density in lambs at slaughter.
This study has investigated the long-term effect on skeletal development of a short postnatal period of oral alpha-ketoglutarate (AKG) administration, a compound known to regulate the synthesis of proline, which in turn is important for collagen production. Male lambs born to Shropshire ewes were used in this study. Lambs were randomly assigned to either an AKG-treated group or a control group receiving an equal volume of distilled water. AKG-treated lambs received 0.1 g/kg body weight orally from the first 14 days of postnatal life. Lambs were slaughtered at approximately 130 day of life and a body weight of 43-49 kg. Plasma samples, collected from lambs at days 14 and 130, were analyzed for IGF-1 concentration using sheep-specific RIA kits. Bone development was determined on the femur in terms of geometrical and mechanical properties and quantitative computed tomography (QCT). Trabecular bone density, cortical bone density, and the mechanical properties of the bones were significantly higher for AKG-treated compared with control lambs. However, neither plasma IGF-1 concentration nor the geometrical properties of the bones were significantly influenced by AKG treatment. It is concluded that early postnatal treatment of lambs with AKG positively affects bone strength, an effect that does not appear to be mediated by an increased plasma IGF-1 concentration.